Effect of the renin-angiotensin system on limb circulation and metabolism during exercise in patients with heart failure.
The maximal aerobic exercise capacity of patients with chronic heart failure is frequently decreased because of inadequate blood flow to working skeletal muscle. To investigate whether this reduced flow is in part due to interference by angiotensin II with arteriolar dilation in working muscle, the effect of the angiotensin-converting enzyme inhibitor captopril on leg blood flow, leg vascular resistance, leg oxygen consumption (VO2) and leg lactate release during maximal upright bicycle exercise was examined in 12 patients with heart failure (maximal VO2 10.7 +/- 3.1 ml/min per kg). Captopril decreased leg resistance at rest (258 +/- 115 to 173 +/- 67 U, p less than 0.01) and maximal exercise (68 +/- 69 to 45 +/- 29 U, p less than 0.01) associated with proportionately similar decreases in systemic vascular resistance. However, maximal exercise duration and maximal VO2 were unchanged and, at identical peak exercise work times, there was no improvement in leg blood flow (2.0 +/- 0.9 to 2.0 +/- 1.1 liters/min, p = NS), leg VO2 (261 +/- 104 to 281 +/- 157 ml/min, p = NS) or leg lactate release (269 +/- 149 to 227 +/- 151 mg/min, p = NS). These data suggest that, during exercise in patients with heart failure, angiotensin II does not interfere with blood flow to working skeletal muscle.